Abstract. Chewing betel quid is a popular habit in tropical areas. It is also a known fact that oral cancer is one of the most common cancers in the Solomon Islands, where betel quid chewing is prevalent. This study explores the prevalence of betel quid chewing in the Solomon Islands and related sociodemographic factors. A community-based survey was designed for the entire Solomon Islands people. Information on sociodemographic characteristics, habits of betel quid chewing, smoking, and drinking was collected by trained interviewers with a standard questionnaire. The prevalence of betel quid chewers, smokers, and drinkers was 76.8%, 53.0%, and 36.8%, respectively. Betel quid use was closely associated with smoking (aOR ‫ס‬ 3.95; 95% CI: 1.87-8.33). Seventh-Day Adventist subjects were less likely to chew betel quid (aOR ‫ס‬ 0.08; 95% CI: 0.04-0.18). Efforts to reduce habitual betel quid consumption and smoking might be of benefit in reduction of oral cancer incidence.
INTRODUCTION
Betel quid contains the areca nut (fruit of the Areca catechu Linn.), a tropical plant. Chewing this is therefore a very popular pastime in some tropic areas, such as the Solomon Islands, Papua New Guinea, Palau, Southeast Asia, south India, and Taiwan. It is chewed by ∼600 million people (∼10% of the world's population), 1 but the extent of habits varies markedly from one region to another. Historically, the habits of betel quid chewing have been thriving for many decades and in countries, although the composition of the betel quid used varies with geography. In Papua New Guinea, prevalence has varied from 26.8% to 88.4% in different areas. 2 It is estimated that 76.1% of the Palau's population chewed betel quid. 3 In India, a total of 33.0% reported chewing betel quid in all forms. 4 A large scale study in Sri Lanka reported 50% of men and women to be chewing betel quid! Among the Taiwanese aborigines, 46.1% were reported to be betel quid chewers. 5 Chewing betel quid is a popular habit in the Solomon Islands. During betel quid chewing, lime (calcium hydroxide made by burning coral) is added to the acidic betel nut (not the whole fruit) to reduce the astringent taste. 6 It is an ancient practice enjoyed by islanders of both sexes that provides mild stimulation and a sweetening of the breath. The International Agency for Research on Cancer (IARC) declared in 2004 that chewing of betel quid without tobacco is carcinogenic to humans (Group 1). Epidemiologic studies also showed chewing betel quid contributed independently to the risk of oral and pharyngeal cancer [7] [8] [9] and oral precancerous lesions. 10, 11 Oral and pharyngeal cancer is one of most common cancers in the Solomon Islands. 12 In 2002, the age-standardized incidence rate for oral and pharynx cancer in the Solomon Islands was 37.0 per 100,000 for men and 22.5 per 100,000 for women. 13 The age-standardized mortality rate of oral and pharynx cancer in 2002 was 21.0 per 100,000 for men and 13.0 per 100,000 for women. 13 A high proportion of oral and pharynx cancer highlights the public health problems of betel quid chewing in the Solomon Islands. Limited data have been published on betel quid prevalence in the Solomon Islands, where oral cancer is highly endemic, and so the purpose of this study is to provide the first description of betel chewing prevalence and an analysis of the sociodemographic factors related to it in the Solomon Islands.
MATERIALS AND METHODS
Study population. The population of Solomon Islands is ∼500,000, with a total land mass of 28,450 km 2 ; the capital is Honiara. The island's nine provinces lack a household registry system, and combined with traffic inconveniences, random sampling by door-to-door or telephone questionnaire methods was difficult. Therefore, we randomly selected 35 healthy persons whose relatives attended health stations in each province. Each participant completed an interview questionnaire with trained nurses and physicians, fulfilling our target population of 315 persons. Statistical analyses. Data were entered into a spreadsheet and analyzed using Statistic Analysis Software (SAS release 9.1; SAS Institute, Cary, NC). Missing data were excluded. Crude odds ratios (ORs) with 95% CI were calculated. To control for potential confounding effects, statistically significant ORs were subsequently examined in the multiple logistic regression model to obtain adjusted ORs (aORs). P < 0.05 or a range of 95% CI not including unity were considered statistically significant.
RESULTS
A total of 315 participants completed our questionnaires from the Solomon Islands. The sociodemographic survey is shown in Table 1 . The prevalence of betel quid chewers was 76.8% (83% for men and 68% for women). Prevalence of cigarette smoking was 53.0% and prevalence of alcohol use was 36.8%. Table 1 depicts the distribution of the sociodemographic characteristics comparing betel quid chewers to never chewers. In the adjusted analysis, the OR showed those who were smokers to be more likely to be betel quid chewers (OR ‫ס‬ 3.95, 95% CI ‫ס‬ 1.87-8.33). It was noteworthy that the aOR stratified by religion showed that Seventh-Day Adventists were less likely to have chewing habits (OR ‫ס‬ 0.08, 95% CI ‫ס‬ 0.04-0.18). The habits of betel quid use were evaluated in Table 2 . Men chewed significantly higher amounts of quid (13.2 ± 32.8) per day than women (4.8 ± 4.8; P < 0.01). As seen in Table 2 , there was a noticeable difference in the starting age for quid chewing: in the young generation, men started at 13.2 years and women at 14.7 years old, whereas the older generation had started later at 18.8 and 18.2 years old, respectively (P < 0.01). In both women and men, there is now a trend to start quid chewing at earlier ages. In addition, the older age group had a significantly longer chewing time than the younger age group.
DISCUSSION
In the Solomon Islands, research into the prevalence of betel quid chewing and its related sociodemographic factors is limited. In this survey, the socio-demographic factors in chewing behavior were examined. Compared with never chewers, betel quid chewers were more likely to be smokers.
Betel quid chewing behavior. Betel quid is used by ∼10% of the world's population, 1 and the chewing habits are mostly concentrated in Southeast Asia (India, Sri Lanka, Pakistan, Taiwan, Cambodia, Myanmar, Malaysia, and Thailand), and the Pacific islands (Solomon Islands, Palau, and Papua New Guinea). The overall age-standardized incidence rate adjusted by world population (ASRW) for oral and pharyngeal cancers in the world in 2002 was 10.1 per 100,000 for men and 4.0 per 100,000 for women. 13 The prevalence of betel quid chewing by country and the occurrence of oral and pharynx cancer is shown in Table 3 . Although it is difficult to combine chewing prevalence with the incidence of oral and pharyngeal cancer, we still can observe a trend between chewing prevalence and the incidence of oral and pharyngeal cancer by different countries. A high incidence of oral and pharyngeal cancer is observed in some countries where a high proportion of the population chews betel quid. In the Solomon Islands, the ASRW of oral and pharyngeal cancer was 37.0 per 100,000 in men and 22.5 per 100,000 in women. The highest prevalence of betel quid chewing was also present in the Solomon Islands, and its oral cancer incidence ranked second in the world. In Papua New Guinea, the incidence for oral cancer in men was 41.2 per 100,000 and 26.9 per 100,000 in women, making it first in the world. The prevalence of betel quid chewing was also higher (57.7%) in Papua New Guinea.
14 However, relevant Papua New Guinea statistics dates from nearly 40 years ago and perhaps this needs to be re-explored. In a large-scale epidemiology study of Sri Lanka, the reported prevalence of betel quid chewing was 45.2%, 15 with the incidence of oral and pharyngeal cancer being higher in Sri Lanka. 13 India has the largest betel quid-consuming population in the world. In a large-scale survey in Mumbai (Bombay), India, 33.0% reported chewing betel quid in all forms. The prevalence of oral cancer was also noted to be high in India. 13 Similarly, in Karachi of Pakistan, there is a high prevalence of betel quid chewing and also a high prevalence of oral cancer. 16 Oral cancer is also prevalent in Taiwan, particularly in men, where the age-adjusted incidence rate was 27.4 per 100,000. 17 Correspondingly, the prevalence of betel quid chewers was 16.5% in men.
In Mainland China, the habit of betel quid chewing is common in the provinces of Hunan, Hainan, and Yunnan. A large-scale study in Xiangtan city, Hunan Province, was designed to explore the association between oral submucous fibrosis (OSF) and betel quid chewing. In a total of 11,046 subjects, 35.4% subjects had a habit of betel quid chewing, of which 39.4% were men and 30.5% were women. 18 Of the participants, 335 (3.0%) subjects were diagnosed with OSF. 18 The intermediate prevalence of betel quid chewing may lead to intermediate oral cancer incidence rate in some countries, such as Cambodia, Myanmar, Malaysia, 2 and Thailand. 2, 13, 19 Betel quid chewing is prevalent, mainly among elderly Cambodian women. 20 In the Myanmar population, 16.2% were regular betel quid chewers, 21 and the incidence of oral and pharyngeal cancer was estimated to be 16.3 per 100,000 in men and 5.3 per 100,000 in women. 13 Among Malay people, the prevalence of current betel quid chewers was 18.4%. 2 The ASRW of oral and pharyngeal cancer in 2002 was 5.3 per 100,000 for Malay men and 3.4 per 100,000 for Malay women. 13 In Thailand, a prevalence study of precancerous and oral mucosal lesions in 1,866 subjects (986 men and 880 women) showed that 17.3% were betel-quid chewers, with a prevalence of 15.8% in men and 18.9% in women. 19 Chewing betel quid was more prevalent for older people; the chewing habits had been given up among younger people. * Significance difference between younger age group and older age group using two-sample independent t test (P < 0.01). † Significance difference between men and women using two-sample independent t test (P < 0.01).
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Corresponding, betel quid chewing is declining in Thailand, the only country in southeast Asia to present such a trend. 1 Changes of traditional chewing habits among Thais are associated with a marked decrease of oral cancer incidence between 1988 and 1999. 22 In 2002, the ASRW of oral and pharyngeal cancer was only 7.2 per 100,000 in men and 4.6 per 100,000 in women. 13 According to the GLOBOCAN 2002 database, a lower incidence of oral and pharyngeal cancer was found in some countries, such as Japan (men: 5.0/100,000; women: 2.2/ 100,000), Singapore (men: 6.2/100,000; women: 2.6/100,000), Canada (men: 9.6/100,000; women: 3.7/100,000), the United States (men: 12.2/100,000; women: 4.3/100,000), and the United Kingdom (men: 7.5/100,000; women: 3.5/100,000). The oral and pharyngeal cancer occurrences in the general population might be caused by alcohol or cigarette use, but the issue of betel quid use among immigrants needs to mentioned. 2 There were discrepancy habits of betel quid use between migrants and the general population. 23 In Japan, Singapore, Canada, the United States, and the United Kingdom, the general population does not chew betel quid, but there are groups of migrants who do chew betel quid. In Singapore, the habit of betel quid chewing is continued by older Indian people and Malay women. 2 Indeed, in the Indian community of Singapore, 6.4% of participants reported the tradition of betel quid chewing. 2 In Canada, the United States, and the United Kingdom, betel quid use is prevalent in Asian migrants, and the chewing patterns are very similar to their countries of origin. 2, 23 A migrant study also confirmed that the general population from Asia (India, Pakistan, Bangladesh, Nepal, and Sri Lanka) had a significantly higher percentage of oral cancer compared with others in southern England, providing an evidence of lifestyle habits, such as betel quid chewing. 24 In Egypt, the lowest incidence (men: 0.9/ 100,000; women: 0.3/100,000) of oral cancer incidence might be caused by hardly any substance (alcohol, cigarettes, and betel quid) use in their people. Therefore, in most areas, the chewing of betel quid is an effect modifier or causes interactions with alcohol or cigarette use to cause oral and pharyngeal cancer, but in endemic areas, there is an association suggested by the higher prevalence of quid chewing and oral and pharyngeal cancer.
The Solomon Islands is a hyperendemic area for betel quid chewing, and chewing habits are a known risk factor for oral and pharyngeal cancer [7] [8] [9] or oral precancerous disease.
10,11
The Solomon Islands study has shown that the combination of smoking and betel quid chewing are the important risk factors for oral cancer. 25 In our Solomon Islands study, the prevalence of betel quid chewing is ∼77% in the general population; of the quid chewers, 61.6% also smoked cigarettes. Clearly, the highest prevalence of betel quid chewing is strongly associated with oral cancer occurrences, and cigarette smoking enhances oral cancer development. 7 In the Solomon Islands, betel quid chewing is a popular habit; chewing is common in both men and women. There were more men (83%) with chewing habits than women (68%) in this study. Likewise, in a study of Taiwan aborigines, men were more likely to become betel quid chewers than women. 5 After adjusting for other factors, the prevalence of smoking habits was significantly higher in betel quid chewers than in those who never chewed. In terms of betel quid chewing habits, men chewed significantly higher amount of quids (13.2 ± 32.8) than women (4.8 ± 4.8). In the Solomon Islands, subjects who chewed higher amounts (> 5) of betel quid per day showed significantly higher risks of oral and pharyngeal cancer than those who chewed less quids (< 5). 25 Also, note is made of a trend toward chewing betel quid at earlier ages in recent times. Therefore, education about betel quid chewing should be emphasized in the public prevention education of oral cancer in the Solomon Islands. Another important finding is that betel quid chewing is closely associated with religion. Seventh-Day Adventist subjects were less likely to be betel quid chewers. This might be explained by the abstinence from betel quid use in Seventh-Day Adventists.
In conclusion, betel quid chewing in the Solomon Islands is the most prevalent in the world over the last few years. Betel quid use is strongly associated with smoking and religion. Efforts to reduce habitual betel quid consumption and smoking might be of benefit in reduction of oral cancer incidence.
